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© Object having visible pattern including invisible information printed thereon.

© An object having a visible pattern including in- pjG.l
visible information printed thereon and a method of

reading visibfe information and invisible Information

from such an object The object (4) has a bar code

pattern (22) printed thereon. A region (6) having the

bar code pattern (22) printed therein comprises a

portion (10) printed in first Ink (24) and a portion (8)

printed hi first ink (24) and second ink (26). The first

ink has light absorption characteristics the same with

respect to visible fight and Infrared light and the

second ink has light absorption characteristics vary-

ing with respect thereto. By scanning the region (10)

by Ihe infrared fight visible information can be ob-

N tained and by scanning the region (8) by the infrared

< fight invisible information, that is. information in-

0| eluded in the. visible pattern can be obtained.

2

i KH\

k
<

o
Q.
UJ

Xero* Copy Centre



1 EP 0411 602 A2 2

- OBJECT HAVING VISIBLE PATTERN INCLUDING INVISIBLE INFORMATION PRINTED THEREON

BACKGROUND OF THE INVENTION

field of the Invention

The present invention relates generally to print-

ed objects, and more particularly, objects on which

visible patterns including invisible information are

Description of the Background Art

In recent years, bar codes are applied on many

of commodities in order to efficiently perform a

registration processing by POS (Point of Sales)

terminals. The bar code is formed under the stan-

dard and Ihe number thereof is also defined. The

bar codes for use in the POS. system Indicate

predetermined information, for example, commod-

ity identification information and accordingly. In or-

der to represent other information on the com-

modity, it is necessary to increase the number of

bars of the bar code, or represent the information

in print or in stamp In other region among the

regions on the commodity than the region in which

the bar code is applied

However, such manner requires regions In

which information is printed or stamped, and there-

fore K is not applicable to a small commodity. For

stamping the information, specific devices should

be introduced, which makes the cost of a com-

modity higher. As the foregoing, there Is a demand

for adding other information than the predeter-

mined information in a region having a predeter-

mined print pattern not only in stores employing

the above-described POS but also in offices and

SUMMARY OF THE INVENTION

An object of the present invention is, without

enlarging oh an object a region fn which a stan-

dardized pattern is to be printed, to represent addf-

lional information.

Another object of the present invention is to

provide a method of reading the above-described

pattern and the additional information from such a

printed object

The object according to the present invention

is characterized in claim 1.

The method of reading the hrformafion from the

printed object according to the present invention is

characterized in claim a

According to the present invention, the Informa-

tion is visibly represented by the printing in the first

and second coloring materials of the same color

and other information is invisibly Included in the

5 second coloring material in that visible representa-

tion, so that it is possible to add information without

Increasing the indication area.

According to the present invention, since the

visible information and Invisible information can be

io read by using one light source emitting other light

than the visible light, no switching operation of the

Eght source is required; which facilitates the read-

ing operation of the information.

The foregoing and other objects, features, as-

»5 pects and advantages of the present invention will

become more apparent from the following detailed

description of the present invention when taken in

conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view showing an object on which a

bar code pattern is printed according to one

25 embodiment of the present invention.

Fig. 2 Is a diagram showing fight absorption

characteristics of first and second Ink used in

printing the bar code pattern shown In Fig: 1.

Fig. 3 is a diagram showing an electrical ar-

30 rangement of an optical scanner for use 'm read-

ing information from the bar code pattern shown

in Fig. 1.

Fig. 4 is a diagram explaining a method of

reading the information from the bar code pat-

as tern shown In fig. 1.

Fig 5A is a diagram showing a character pattern

according to another embodiment of the present

invention and Rg. 5B is a diagram
,
showing an

information signal which can be obtained by

4o scanning the character pattern shown in Fig. 5A

by the optical scanner shown in Fig 3.

Fig. 6 Is a diagram showing a character pattern

and Irrformation latently Included therein accord-

ing to a further embodiment of the present to-

ts vention.

DESCRIPTION OF THE PREFERRED EMBODI-

MENTS

so Referring to Rg. 1, a print pattern of a bar code

according to one embodiment of the present inven-

tion will be described. In Rg. 1. a print pattern 2

comprising bar code 22 is printed on an object 4. A
printed region 6 of the print pattern 2 comprises a

region 10 indicated by A and a region 8 indicated

2
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by B. The bar code 22 Is visible representation of

encoded predetermined information (for example

prices of commodities) in two types of ink of the

same color, wherein the portion 10 indicated by A
in Fig. 1 is printed only in first ink 24 (indicated by

oblique lines going down from left to right) and the

portion 8 indicated by B is printed in the first ink 24

and second ink 28 (indicated by oblique lines going

down from right to left). Namely, in the portion 8
Indicated by B, portions 14, 16 and 20 are printed jo

in the first ink and portions 12 and 18 are printed in

the second ink.

Used as the first ink 24 is one having light

absorption characteristics the same with respect to

visible range light and light having wavelength oth- is

er range than that of the visible light (for example,

in infrared range) and capable of absorbing both

the visible range Fight and the infrared range fight
'

The first ink is comprised of. for example, pigment

of carbon black. Used as the second ink 26 Is one so

having light absorption characteristics varying with

visible range Bght and fight having wavelength of

other range than that (for example. Infrared range),

and capable of absorbing only the visible range

light The second ink is comprised of. for example, is

basic dye. The first ink and the second ink are of

the same color, that is, they have almost the same

fight absorption characteristics with respect to visi-

ble light Accordingly, while such information

(primary information) as prices is visibly repre- 30

sented In the entire region 6 in which the bar code

22 is. printed, another information (secondary in-

formation) Is invisibly included in the portion 8 of

the bar codes 2a'

Fig. 2 shows absorption characteristics of the as

first and second Ink. In Fig. 2, the abscissa repre-

sents wavelength of light and the ordinate repre-

sents ref tecthrity of ink. ft can be seen from Fig. 2

that while the first ink 24 absorbs both visible fight

and fight having wavelength In the range of in- n
frared. the second Ink 26 absorbs onty the fight in

the range of visible wavelength. Accordingly, while

when the first and second ink are Irradiated by the

light in the range of visible wavelength (Tor exam-

ple, 750 nm), reflectivity of each the Ink is about 50 45

%, when the first and second ink are irradiated by
the light in the range of wavelength of infrared (for

example. 850 nm), the first ink 24 and the second

ink 28 differs In ref fectJvity. that of the first ink 24

is about 50 % and that of the second Ink 26 is so

about 100%.

Referring to Fig. 3, an arrangement of an op-

tical scanner for use in reading the above-de-

scribed bar code win be described. An optical

scanner 40 comprises a light emitting portion 42 ss

and a light receiving portion 44, the light emitting

portion 42 emitting a Fight in the range of

wavelength of infrared (for example. 850 nm). A

6G2A2 4

light signal received by the light receiving portion

44 is converted Into an electric signal and applied

to an amplifying portion 46. The ampfified signal is

applied to a level discriminating portion 48, wherein

5 the determination is made as to whether a voltage

of the amplified signal Is higher or lower than a
predetermined threshold voltage. The threshold

voltage is set to, for example, a signal voltage

value obtained at the reflectivity of about 75 %, the

intermediate value between a signal voltage ob-

tained at the reflectivity of about 50 % and that

obtained at the reflectivity of about 100 %. When a
signal of higher voltage than the threshold voltage

is inputted to the level discriminating portion 48. an

output portion 50 outputs a signal of. for example,

about 5.6 V Indicating "l\ When a signal of a
tower voltage than the threshold voltage is Inputted

to the level discriminating portion 48, the output

portion 50 outputs a signal of about 0.4 V Indteating

•0".

Mow. referring to Figs. 3 and 4. a reading

operation of the information from the bar code by
the optical scanner will be described. The fight

emitting portion 42 emits infrared fight onto the bar

code 22 on a wrapping paper of the commodity.

The emitted fight is received bv the light receiving

portion 44. By the scanning along a dotted line La

located in the region 10 shown in Fig. 3, the

information can be obtained from the portion A
Since the portion A is printed In the first ink ab-

sorbing both the fight in the range of wavelength of

visible fight and infrared, visible Information shown
in an output waveform 54 in Fig. 4 can be. obtained.

Then, by Ihe scanning along a dotted Fine Lb
located In the region 8 shown in Fig. 3, the in-

formation can be obtained from the portion B.

Since the portion B is printed in the first ink and

the second ink absorbing only the fight in the range

of visible wavelength and 100 percent reflecting the

light in the range of wavelength of infrared, the

information shown In an output waveform 58 in Fig.

4 can be read. Namely, the information invisibly

represented in the portion B can be read by using

the infrared light

As the foregoing, since ft Is possible to invisi-

bly and latently Include another secondary Informa-

tion in the visible representation representing the

predetermined primary information, encoded addi-

tional information such as production lot numbers
and information on quality can be represented in

the portion B.of the bar code without providing

additional region for representation on the com-
modity.

Rg. 5A shows another embodiment wherein

secondary Irrformation is invisibly included in. via-

ble representation representing primary informa-

tion. A sequence of numbers 60 shown in Rg 5A
visibly represents predetermined numerical inf or-
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malion in two types of ink of the same color,

similarly in the above-described- case, wherein a
portion indicated by A is printed in the first Ink

(indicated by oblique lines going down from left to

right) and a portion indicated by B is printed in the

second ink (Indicated by oblique lines, going down
from right to left). Accordingly; while the sequence
of numbers 60 visibly represents specific numerical

information '0.123" as a whole, it invisibly includes

another information (for example, registration fine of

the sequence of numbers) in the portion B of this

sequence of numbers, fig. 5B shows a character

pattern obtained by reading the sequence of num-
bers shown in fig. 5A by the optical scanner 40
shown fn fig. 3. In fig. 5B, the portion printed In

the second ink is whited out

Fig. 6 shows production lot number Information

added in the character pattern representing a name
of a product In fig. 8. black dots represent por-

tions of the first ink and whitecfout circles repre-

sent portions of the second Ink. A character pattern

62 shown in fig. 6 includes information of a prod-

uct name "EE-SY670" and information of

•0000/0101/0111/10". The latter Information repre-

sents year, month and day from the top. in this

case indteatmg that date of manufacture is May 27,

As in the foregoing, the production lot numbers
can be included In the print pattern representing

the name of the product, no additional region is

required for printing the lot number.

scribed and illustrated in detail, it is clearly under-

.
stood that the same is by way of illustration and
example only and is not to be taken by way Of

fimWon. the spirit and scope of the present inven-

tion being limited only by the terms of the appen-

Cfalms

1. An object (4) having a pattern (2) visible to

human eyes printed thereon, said print pattern (2)

comprising Information (54) perceivable by visible

light and infonmatJon (56) perceivable by other Sght
than the visible light

2. An object (4) having a pattern (2) visible to

human eyes printed thereon according to claim 1,

wherein said visible print pattern (2) being printed

in a first coloring material (24) having light absorp-
tion characteristics the same with respect to visible

fight and light having wavelength other than that of

the visible light and in a second coloring material

(26) having the same color as that of said first

coloring material and having light absorption char-

acteristics varying with the visible fight and light

having wavelength other than that of the visible

Hght. thereby representing information (54) perceiv-

able by visible light and mformatjon (56) percerv-

able by other light than the visible ight

3. The object having the pattern visible to human
6 eyes printed thereon according to claim 1 or 2.

wherein said print pattern is a bar code pattern

(22).

4. The object having the pattern visible to human
eyes printed thereon according to claim 1 or 2.

io wherein said print pattern Is a character pattern

(60, 62).

5. The object having the visible print partem print-

ed thereon according to any of claims 2 to 5,
wherein said first coloring material is a pigment

is material and said second coloring material is a dye
material.

6. The object having the visible print pattern print-

ed thereon according to any receding claim,

wherein said light having wavelength other than
20 that of the visible fight is infrared light

7. An object (4) having a pattern (2) visible to
human eyes printed thereon according to any pre-
ceding claim, said visible pattern uprising:
- a portion (10) printed only in said first coloring

25 material (24) and representing first information f54)

perceivable by visible light, and
- a portion (B) printed In said first and second
coloring materials (24 and 28) and representing
second Information (56) perceivable by other fight

so than the visible fight

8. A method of reading Information from an object

(4) having a visible partem (2) printed thereon, said
visible pattern being printed in a first coloring ma-
terial (24) having light absorption characteristics the

as same with respect to visible light and fight having .

wavelength other than that of the visible fight and a
second coloring material (26) having the same col-

or as that of said first coloring material and having
fight absorption characteristics varying with the vis)-

« ble fight and the BgM having wavelength other than
that of the visible fight said visible pattern (2)
including a portion (10) printed only in said first

coloring material and representing first information

(54) perceivable by visible fight and a portion (8)
45 Printed In said first and second coloring materials

(24. 26) and representing second Information (56)
perceivable by other light than the visible fight, said
method comprising the steps of:

- reading said first mfbrmation (54) by scanning
so said portion (10) including said first Information by

Hie fight having wavelength other than that of the
visible fight and

- reading said second information (56) by scanning
said portion (8) including said second information

ss by the fight having wavelength other than that of
the visible fight

9. The method of claim 8. wherein said light having
a wavelength other than that of visible light is

4
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generated by a single light source.
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© An object having a visible pattern including in-

visible information printed thereon and a method of

reading visible information and Invisible information

from such an object The object (4) has a bar code

pattern (22) printed thereon. A region (6) having the

bar code pattern (22) printed therein comprises a

portion (10) printed in first ink (24) and a portion (8)

printed in first ink (24) and second ink (26). The first

ink has Fight absorption characteristics the same with

respect to' visible light and infrared fight and the

second ink has fight absorption characteristics vary-

ing with respect thereto. By scanning the region (10)

by the infrared fight, visible information can be ob-

tained and by scanning the region (8) by the infrared

1'ight. invisible information, that is, information in-

cluded in the visible pattern ca
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